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(54) METHOD AND DEVICE FOR FINISHING FLOOR SURFACE MADE OF FLUID TO BE 
HARDENED WITH LAPSE OF TIME 

(57)Abstract: 

PURPOSE: To automate the finishing work of a 
concrete floor surface by towing an ultrasonic trowel, 
which has an ultrasonic oscillator on the top surface of 
a trowel seat, with a running driving vehicle in the 
condition that the lower surface of the seat is directed 
to the floor surface and a part thereof abuts on the 
floor surface. 

CONSTITUTION: Oscillation of an ultrasonic oscillator 
is transmitted to a trowel seat, and the lower surface 
of the trowel seat or the edge thereof abuts on the 
floor surface of the fluid so as to transmit the 
ultrasonic oscillation to the fluid. Furthermore, the 
ultrasonic oscillation is synthesized with a loading 
pressure so as to evenly finish the floor surface. In this 
case, the vertical movement with the running of a 
running driving vehicle 11 is absorbed by a pantagraph 
mechanism 82, and ultrasonic trowels 71, 72 are lifted 
by the operation of a trowel elevating mechanism 85. In 

this condition, the running driving vehicle 1 1 is moved for running. Angle of the ultrasonic 
trowels 71, 72 against the floor surface is adjusted by a trowel angle adjusting mechanism 84. 
The ultrasonic trowels 71, 72 are fitted to the front and the rear of the running driving vehicle 
1 1 , and finishing of the floor surface is conducted by going forward or backward of the running 
driving vehicle. 
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V^5 0 2ocoyy^l 7 5, 1 7 5*Spy K178ICJ: 
0*jfc£ftTV50re, *ft^coy ^««tt-#«K: 

[0 0 5 2] 03, 137, &XimSi ( CX<^^tl^Xo 

tc, Ifii 2 icd^iki 2 1 c<o±ffl»ctt. :tM 

CO^t— ^ 181a, 181b ^19^ bftTl^o * 

— # 1 8 1 a , i8ibit v^ftfcSJjSfflfl^+'Srrt 

jKLfciESfce — *T'&5o ^ — ^ 1 8 1 a , 1 8 1 b (D 
#W^tt{-fi, !/^7-A18 2aXlil8 2b#i 
t$iltl/^e !)y^7- A182a, 1 8 2 b (Dftffii 
9tPyKl7 8i:»mi:it !i>^7-A183aX 

tt.l 8 3 bri*. ^rix^^roiS^^jcfcv ^xmaft'^rfiEtcffii 
flft-ftbftTV^o ^^7-A183aWl83b 

-tit-en. 2*07— A##/i'h^jgj|g$ftT#o 

ft$SrW»i-Sr fc^ft-C&5 0 
Itai-rSfc^co^itirv-^-l 8 4*sBtO«-ft&ixTV^ 

'So 

[0 0 5 3] Lfc^oT, ^e-^ 181a, 181b ^ 

y ^7-Al 8 2 aWl 8 2 
ElfiU yy^7-A182a, 18 2b«6^Hl: 
J^Cty WT-J* 1 8 3 a , 1 8 3 b tfSfefrfcBjIMfc 
ld#IH"5o 1"5 4:, yy^l7 5^t s yi7 7S:W 

t LTEBiU £o N yy^i7i^t°yi7 2 t^i? 

[0 0 5 4] yy^l75ffl7 <ZX&;fr[pI{c:|E]I(j-r5 
£, y 1 7 5^T*B»KR»t5>*tfc«^/M 7 5 a 
7-A» 1 4 SKRttbftfc^&tfV 1 4 8lCffi 

^^77it8 2»u zxm^unmm 

Jf?>nS 0 ^ixl-Jio'C. gf$:t7 1, 7 2^ ft 

[0 0 5 5] riltttffil^ gffelt7 1, 7 2#» 
^±tf htlXh^6^mX\ y^l7 5^i7^S^ 

icHifci-si:, :T^«jfHl8 3St;gfi6:t7 
1, 7 2ttl*tJ:otTIHU j8fft:t7i, 7 2 

*S*ffi F L Mtg-f 6^1hfigP E * XTfeLXWlk-f 
6o ^C0fgt>y V^ 1 7 5{i@S&1-<50DT\ wty V 
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* 1 7 5 0Ofiv£/JU 7 5a ri^^fV 1 4 8^81*1 

-So 

[0 0 5 6] St y >^ i 7 iasB7^;£#|Bjk:|gii 

^5<b, !l >^ 1 7 1 OT»»CR»t bixfcftM 1 7 

1 a &Wmt 1 5 8 [cSfc 9 , ttSBW 1 5 8 fc*f»±* 
^»»3*4 0 -t^-fSi:, /M^n7 p l/-h7 3^ 

ttft-C, V l 7 l tm 7 o**iRUcEUKii-5 i: , ^< 
^^p^u- h 7 3tti^l:J:oTTftU ^W^p^ 

1 7 lCD^JIU 7 1 aAMftSMtfl 5 8d»fc 
[0 0 5 7] fcib\ C1T 8 3 60T-i.^« 

-1 9 liSffiOftJt?>ixTV^5 0 ^>v^- 1 9 1<D±(D 
5A*Srtl»"f 5ifiS5-fe^-l 9 2 a - d 0*»9tttt& 

[oo58] ata:t7i, 7 2<D&m&m>w 

-f% 0 m%$i^X7 IRXI7 2tt|S]«<0»ig^fc<5tf> 
M:t7 1 Ido^T, #ffS^6- 1 9 3 2 6 8 
[0 0 5 9] Ell 2}il| : S^T7 1 G0«ig£^-r#» 

ftffiB* El l 3 tem^&MWs? l 0 3 Sr^i-H, EI l 4 
teS^Sttgll)^ l 0 3 oiB«ifHffli[II8& 2 0 l Sr^i-H-C 

[0 0 6 0] 01 2 J£*3l*t\ S : g : iSrT7 1 

ft^tsjlioi, o i co±s(^#tt^ 

0 2 ©±BKJftWft»-Cio#ttft^"K: J: 5 ft <9 tttt 
ix£ 6 f@coffi^iS^S!j-"F l 0 3 a ~ f , M^fcMW)^ l 

0 3 a - f £^£tLT<£tI-f-6#^-l 0 4fcifj&>5>* 

/££ti-o^ 0 S^Rt^SH 1 1 o 3 a - f 

[0 0 6 1 ] 01 fl, &W^T60^T-^M> 

y u * ft « X tt Rff tf> 4 if * > b 4 o t S S tc: L 
^{d^tf3*14Sr^ri-5t)C0T**)S o :tMl 0 1<Z) 

tixv^o *iSWr^6 0cmtfc§ fl :t^li 
oitt, nxiix^ ^ciotia^ y- h<^aa 

S:ffLXttJSi-ifct(c, ct-&Jiioi^jgfiStfifii 
Srfir 5 - & £ «fc o T\ :t-&Iioi{:iMt5ftf(: 

[0 0 6 2] 10211 - T^/M 1 0 1 t (5 
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•fllXttfti 9 ttft£ if ic J: ot, l 0 ico_b 

*-y, Xttfi»^i—h*ifiPfW$ixT^5 0 

[0 0 6 3] ^"/WgPW 102ii * Xi3f& 1 0 1 60S 

[0 0 6 4] S^&SSh^ 103«, 013 ic^-f J: 5 

r ti-cfcoTg^rfnllCl^KiL, ^]ilf4 0-5 0 kHz 
«)lfi*«*r3B1-5. S^feSIft^l 0 3d 
20 1 0 2 ir#ttlg^1-5 i 5 C % «igffl«»JWXtt«5 5 

f*»t44fC«toT»HK«i9ftJte>4xTV^5o iS^iKS 
«4f*WtHJt-C*>5^-C, efi^ffiWttfilb^ 1 10 3 

[0065] M^fcrnm^ 1 0 3 t i 

7-»«£&/uT*t>«fcV\ 4fc, S^SSii-T- 1 0 3 60 

30 2fi, 4<B, 8fi, lOfi, 1 2Mte¥cO£ofj;m%tm 

[0 0 6 6 ] mi 4JC:*5^-C. fg®jf^JffiI[Hl^2 0 1 f±, 
W^*filHlK2 0 3, ft§IIelK2 04, VCO205, 

jajfi*MlE5S2 0 6, BSK*<iIlIjS2 0 7, /^^JB» 

0^2 0 8, tbftlEie 209, ffi^h7^^210, a 
U t Mx.^iyf2 1 lftifjS^teoTV^So 
[0 0 6 7] ,Sgli$iJffl][E]^ 201H S^&tgffij^- 1 0 

t>60T-fc«9, a^ttJSMi^- 1 o 3coA^fco##-f yt°«- 

» Cft ^)t^J WiS&^tT X. 5 <t 9 £ * o T V ^ ^5 o 
[0 0 6 8] |gffi)$fJ«[H]^ 2 0 1 <0ttfl2fc«l|lK:IMi1- 

^^IE»j(h1K2 0 8^tH^m«K35 s K^ffii:tt:fe 
[EISS2 0 9[Z£oX\fc&£tl, ZcomcfcCXVCO 2 
0 5 0%fiMfitt^ft£$iX5. J»3IHJg&2 0 4f4, A 
»<0«»4^tJ:9iiffi^tlfcii^K^VC0 2 0 5 

50 l i&W9&x.5k, liWftWBT-i 0 3lcWI&Six5 
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[0 0 6 9] IQ^%IS[bIK2 o 3tt, -tixa#<z>»f^t 
ff±i:Sr«I9|j|i5wi:as-C#5 0 BU&3MBIII1S 2 0 3 

2 0 3##JtLT^5£ ttt, ^^B«iigK2 0 8^ 
1 0>f£ft:R«6 Sr*& Ut± ^ - K i g 9 o 

[0070] si4 6 ^cnm^&mm^ 10 

i o 3frmtncmm£tix\,^i>K mwtsm^i o 3 

V\ *fc, rt^lfil 0 1 o^ffifcJfcRLTMSSB© 
tB»^a<45«lRl{cfc5^e), ^ftcotgi&tfv^v* 

^103 a, f^MWfta v HMMI 

B^l0 3b-eS:2ofoBJiItU ^ti^SrSv^i;: 

[0 0 7 1 ] fc*3, fc'B'XfC.tSfc'B'r-CSrfflV^fc^ffi 20 

ti^M: tt#jESLT, Sfi6:T7 i, 72M 

J 5:^ieSf3^[Eli^2 0 1 tiSV^Tt, igM^T7 1, 

7 2 ©flfig, UK, fittJattft. j£fi)% 

[ 0 0 7 2] fflfxtf, ttXtf^L^TiC^Lfc^tC 
ft, :t^ll 0 l<7>^;y^^ff$£ffi^T^< L 

[0 0 7 3] &:t^5/ h 1 2lC:jo^T, 2ocOg# 
S:t7 1, 7 2j4SBt9f+rt-&ti5 J: 5K#oT1^5<0 

[0 0 7 4] fct, '*ls9?77Wm% 2Sy:tg| 
S»«i8 3^ffl«:R!Ht5o Bl6-Bl8tt^ 40 

[0 0 7 5] HI 6tt, H7Kl*-r«t«fc-Srt-6tt« 
^)|3"tffo6 0 (Hi 6Cl:Jo^T, SfK:t7 1, 7 2C0 
:t^Il 0 1 A, 10 1 BODTSfl, SiF l tW-fx 

[0 0 7 6] :t^«]#IS8 3 0)*—* 1 6 1 
*SBi6U y >?T— A 1 6 2*SH(0^HIAR 3^Tfp]tC 
Etei-Si:, T-AgMU 4 liSH^Hl A R4*fpi«c 50 
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^HM1^4«C*3V^T[a«lL, jB^jfiwT? 1 , 7 2 0) 

[0 0 7 7] @17«C*3V^-C, It^IlOlA, 10 
1 BfiOTffitt, «IF UC^LTtft^ftfcff a 1 , a 
2£WbTl^5 0 rcO^Sal, a2ll ^-^ 1 6 1 

hi 2<D±^Mnmm^i 1 iaot 

[0 0 7 8] MnmWiMl 1 J^^^ y- hCOj*®F 

LSr^fr-t" SS^fctt, *>fir2 2ASfi*tJ:oT*B 
FL^^tttfo ^^«t^i«^i!)-r^coT% SAW**: 

1 iii±TBi:5o :t^5/M2«W^ 
T, ^.nmSbMi iXli:t^s/ h 1 2ri?_LTS&L;fc 

S^'fcotk -?r^±T»fc<fcSffi SffiBfiDSi^-f 
tU*s<>??77mffi8 2lC±oTKlR**t5 0 
ot, Sfft:T7 1 f 7 2f4*Cf^»fiBPElC««F 
Six, lo*lFL}:SlT-^$fl:fi$$ti^ 0 

[0 0 7 9] il7(0»^ rt#Mi8 5(Ci; • 
ot:t^Sifii8 3*«p*>±ff 5t, 'Off? 
7li8 2OTL, :tMffiW8 3K^)5f 
S:«l#Lfc**±#LT±#fi[<PU(c:au H8C 

[0 0 8 0] 018Cio^T, 7 2 

ft Mai, a 2Sr«»Lfc*S*ffiFL^b(|ttlfc 

2 SrffiJHttigi: L, *?TlB»*l 1 <0*fT#lRlSriS!K1- 
3o Xtt, :t^i/ h 1 2Sr{$ffi1"5r t^< > ftfe^O 

[0 0 8 1 ] ft£> A [HlfclR 126H, S1S121CMI 

T\ *?Tffifii* l l Xiigfirt7 1,72 jjsfcfrK: 

l, 7 2tt*BFL|cftofctt««:|i«rt-5 0 
[0 0 8 2] ^fifiKft* l 1 oJiSBfdtt. SiJ«3SB 1 3 

^o^ftbtt, mmmwi 3<Dtm^ mmmmi 4 

t?ffl0O^e-^23a, 2 3 b, rtftgllffl^-^ 
16 1, 18 1a, 181b, 

S:t71, 7 2, /W7'P7 P l/-^7 3^Ki| 

fi, ±*LfcIB«lfti]WiaK2 0 1, ^>r ^ P=3>-t: 0 ^- 

[0 0 8 3] mummi 4 ft, y y^^^t-tix 
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ho tt-hff^M l tt. 6 0k gSS-CS) 

[0 0 8 4] L**fc, tt±tf g« 1 tt, 1 
1 * wT^-y h 1 2 A, :t^7 H2B, 

^Tl^fixfcBltf 5 1 0 k gflJf^TXfo 9, ^T*SjR 10 

as*rirc*>5. 

[0085] ±^oo^j£0ij{c j; 5 1 , ^nmmm 1 1 

^tT^-ti:, ifS:t7 i, 7 2icj:oT^^y^ 

h £>I*ffi F L tcJIS(-tt±Jf 5 Z t *s-c 1 5 t i: 

'So : 

[0 0 8 6] TfefTiglftm 1 1 OBij^tC-en^ttwT^^. 20 

yH2SrlfiU Wfti^t#l4I«8 5l:J:ot 
SfSt:t7l, 7 2 0#ft£fr5«fc5fcLfc<zrtN jfe • 
tTffi!b* l l <0SJ«X^«iioH*[Rlc03fefT«Ft*ffiF 

[0 0 8 7] ft Jo, ±i£cOHJ£^J{C^^r, 3 

a , 2 3 b as*38W<D|ii»BlliSc, ISS:t 7 l , 
72. :T$»«fif*ff8 3, a(/:tftfll««8 

t> nrffi-C&5 0 ^T^-^y h 1 2 fc It, 
8 2, rTg»«fSr«*8 3, ^-C^ffinSS««8 4, 

©«fl|S:fflv>5w4:tFrflB-C*>5o * <Y ^ 2 2 £ 4 
ttfc#, 5o, 6o, 8oft^U^o 0*ix.tf5oco 

[0 0 8 8] ±^60Hffi^J{C*5^T, S^fiS®]^ 1 0 40 

+z>zb#T*%i 9 m^&mm^i o 3£, *-/hbw 

10 2S:^t5ri:ft<, 0 l<?)»|i 

I*, ffi^ftfiHi^ l 0 3 J: <9 fc*#V^fr*)JtT*3*ttf 
JtV\, IHiiifflJPlElgS 2 0 1 t LX ±mSlft<Dm* <D®& 

?:ffli^:tm5 o fif6:t7i, 72cofitig, 

[ 0 0 8 9] ±a<OHll£«tJ3t^-Cf4, 8-M:t7 
1, 7 2&tfrT£*»f*««8 3tt-t*l6©aatJ: 50 
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oTT&U *fiF LSrif ££5 JzplC&oTV^tf^ 

icSftf^-fStt^, :TffPW*8 5i:«l:ot:t$* 
fcJ;K :t#M«8 5^:t^'S 

««»8 3i:©IHCBE*^35ciffc^aES* % 

[0 0 9 0] ±iiC0HJ£^J|Ct3^T, 2oc0g : g : z6rT 
71, 72^)^TM101A, lOlBtgSFLi: 

fc, T-AgBWl 4 1 &Bfc*U 7~AWl 4 2&(/ 
T-Ag|5#l 4 4 Sr-etL-eneSUtclHlSiRrtgi: LT:fc 
-tn€tL^>T-A^Wi 4 2, 1 4 4{:^U 

[0 0 9 1] 2 OCO ~ T"oiM 1 0 1 A, lOlB^Sl 

FLtofttMai, a 2SriBBUtciHS-r5rtfc < J: 

0 1 BOO^ffia 2^:tMl 0 1 ACD^fta 1 «t 9 t 

[0 0 9 2] £ 2 0(^8^^X7 1, 72^t 

Wx.fi, -^fS!T7 2fC>Pj-L, /^^5 7« 

t5o :<^J;?(:tSt, ^8:17 1, 7200-* 

ixlcoe>ix-cS#±dS5r t?S< , SfS:t7 1 , 7 
2Ki6£Brf^|t«S3fe*bTfift)*Lfi. 
[0 0 9 3] 4fc, ±Jfi(Z)iafc0!lfCj3V^Ttt, 

:t7i, 7 2H, ^rJx-enaiccor-A^tfi 4 2X 

tti 4 4ic@^^igfe$jxrv^5^, ^tia^is 

9 let 5 t , r T-^ffi 1 0 1 AX\t 1 0 1 B <D—Jj<D— 
T-^ffil 0 1 AXtt 10 1 Btt-tttCo&nTSt±* s 

5:i^i< x gfft:t7i, 72(a^f^ 
[0 0 9 4] ±»^HJK«K:*iv*T, rr^«ss««« 

8 4Rtf:t#WW8 5t i t^l6 1, 18 1*ffl 

tut\ jfeffen* 1 1 , :t^-^M2, *<Diis 
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[0 0 9 5] 4*5, #38WM\ 4^>^y-h«^coa 

[0 0 9 6] 

= V * y - h 4 if cd^IW^ b 4 5*EcDtt±if f£3S4 
[0 0 9 7] W#B20>»J|fcJ:5fc, ftS^)tt±(ffl 

*4 if*te*J:<fT 5 So 3 ©3MB K: 

*ffio«K»#Ottli{ci£CTa«I4i(SXSrfi 1 5 

[0 0 9 8] m&i%5<DftmzXZt, *fT*K^*t5 
[0 0 9 9] If*il6(D%0^{cJ:5i:, rtil^tffl 

[o i o o] i»*ii7co«M(cj:5t, ^tTigiam^^ 

«I4*XSrfif5 :t«#5o 
[0 10 1] »**9<0«W(cJ:5i:, #ffi<7>tt±tff£ 
*4ifSrft*«t<fT9 wtas-CtSo i o co^SM 

{cjz^i, «»*ii»?>45*ffi±Srift«c*fT-r5ri: 30 

[0 10 2] !8*rf 1 l^Mtci^t, 

[0 10 3] 3co^(cj;3^ JfexlSfiSr* 

[Hsoff¥4nn] 

[0 l ] *«Wt«5tt±W , »««r*-rEffiH-e*>5 0 40 
[S 2] tt±if»B0>¥iEB|-C*>*. 

a3] ia2(c^i-tt±ifgacorx^-y h^iSiasr* 
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fc^LT^1-0T-*>£ o 

[0 4] H2t*i-tt±#f8lt(D5fcfif*ili*oiSiaS:4£ 

[0 5] *?TiKS!l*coa^^ia22Srfi*LT^-r»fS 

[0 6] HU-*-rtb±tfiK«©*lliHH-e*5. 
[07] hSrffi^U/TtOTT'feSc 
[08] wT^-^y hro-»*rtt*:LT*-t¥BBIt?*) 

[0 10] ^>r+^*ffiKR*tbnfcBfli£b<0*«O«Sr 

[011] ^>f -tWDfldb^SrffiJgttSr^-rH-efcSo 
[012] «*tt^T<o«Jlr^*^<||*HBH-C*)«o 

[0i3] m^-mmm^^i-mvh^o 

[0 14] ^«Ift^^.iEii»J«E^^^1-0"efo 

[0 15] iB»»S»^©««*j£(Z>«io«Sr*-rH-e 
[0 16] ^^#^9 7^RWrT»j^«NW*«>fP 
[01 7] ^>^^57««RV-T^(!fe«F«fl|Of^ 
[0 18] /0*^77««Rl5rTMMft»««^fP 

i it±\mm (USD 
1 1 MnmwiM 

1 2 It^j' h 

2 2 

2 3 ([HinKfbS) 

7 1,72 (^TS@) 

8 1 m^^mm m&mm) 

8 2 ^>*^5-7«|« 

8 3 Ctll) 

8 4 :tfiSilii Ci-csw 
8 5 :t; 

10 1 

i o 3 M^&mm^- 

1 4 6, 1 4 7 %Btt 
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